abstract | The incidence and prevalence of atrial fibrillation (AF) are increasing worldwide. AF is of public health importance because it accounts for substantial morbidity, mortality, and health-care costs. AF may be transient initially, but many patients have progressive disease marked by increasing frequency and duration of episodes. Various classification schemes for AF have been proposed, although current guidelines are based on temporal rhythm-based patterns. We discuss existing schemes for the classification of AF, focusing on the advantages and limitations of the pattern-based scheme, in the context of new knowledge about AF pathophysiology, AF patterns, and clinical outcomes. Furthermore, we address gaps in knowledge that present opportunities to re-examine the current pattern-based classification of AF. A future classification scheme should ideally combine elements such as the risk of stroke, an assessment of symptoms, and the degree of impairment of the atrial substrate.
Introduction the incidence and prevalence of atrial fibrillation (aF) are increasing worldwide. [1] [2] [3] [4] [5] [6] [7] this arrhythmia is of public health importance, because it accounts for substantial morbidity, mortality, and health-care costs. [8] [9] [10] aF is marked by the loss of coordinated atrial electrical and mechanical function, and may be transient or permanent. 11 the disease may progress in severity from a transient to a permanent state in some patients. variability in the duration and frequency of aF episodes and observations of disease progression within a given individual have prompted the proposal of a classification scheme for aF that relies on rhythm-based patterns. 12 this scheme for aF classification is currently endorsed by the aHa, aCC, and european society of Cardiology (esC).
Knowledge of aF patterns gathered through the use of continuous rhythm monitoring technologies, and advances in our understanding of the pathogenesis and natural history of aF present an opportunity to re-examine rhythm-based classification schemes for aF. we sought to address the following questions about the current rhythm-based classification scheme: is it accurate and reproducible? Do patterns reflect distinct etiologic disease subtypes? are patterns associated with aF-related morbidity or mortality? are aF pattern-based classes associated with patient symptoms or well-being? in this review, we will discuss pattern-based classification of aF in the context of new knowledge about aF pathophysiology, aF rhythm-based patterns, and clinical outcomes. Furthermore, we will discuss gaps in our current knowledge that provide an opportunity to revise the pattern-based classification of aF.
The ideal classification scheme
Disease-based classification schemes are used to inform clinical management decisions or describe the longitudinal evolution of the disease. whether for clinical or research purposes, an optimal categorization must accurately reflect and distinguish one class of disease from another, assuming distinct classes exist. a reliable classification system must be applicable and reproducible across diverse popula tions of patients with the disease. the relevance of a clinical classification scheme is demon strated by its ability to discriminate between patients on the basis of clinically meaningful symptoms, prognosis, the stage and severity of the underlying disease, or indications for therapeutic intervention. a research classification scheme should identify the pathophysiological mechanisms or etiological subtypes of a disease. Clinical and research classification schemes need not overlap, although it is convenient if they do.
Current classification scheme for AF a variety of different classification schemes for aF, with a basis on etiology, electrophysiological characteristics, temporal pattern, symptoms, and quality of life have been proposed. 12 -21 the scheme currently recommended by the american and european cardiology societies emphasizes temporal rhythm-based patterns of aF ( Figure 1 ). 12 aF is classified as 'first-detected' in patients who have no history of this arrhythmia. aF that recurs after the first-detected episode is considered 'paroxysmal' if it self-terminates within 1 week, 'persistent' if it continues beyond this period and is not self-terminating, or 'perma nent' if efforts to terminate the rhythm fail or are not attempted. 12 at the individual level, patients are generally considered to have the class of aF that corresponds to the rhythm that has occurred most often for the patient up to the time of assessment. the current aF classification scheme acknowledges that an individual may experience periods of both paroxysmal and persistent aF, as some episodes may selfterminate whereas others may not. an important concept within the scheme is the notion that longstanding paroxys mal or persistent aF may progress and become permanent. 12 However, the current guidelines do not explicitly define aF patterns as stages, probably in part owing to inconsistent patterns of progression and recurrence. with the advent of catheter ablation interventions for aF, patients with persistent aF for longer than 1 year that are considered for ablation have been referred to as having 'longstanding persistent disease' by the Heart rhythm society, european Heart rhythm association, and european Cardiac arrhythmia society in collaboration with other major international cardiovascular societies. 22 thus, patients with 'longstanding persistent disease' are distinguished from those with permanent aF in whom attempts to restore sinus rhythm are unsuccessful or not attempted.
Key points
The incidence and prevalence of atrial fibrillation (AF) are increasing worldwide ■ Substantial variability exists in the rhythm-based patterns and longitudinal ■ history of AF AF progresses to permanent disease in a considerable proportion of individuals ■ Gaps in our knowledge exist regarding the relationship between rhythm-based ■ patterns of AF and both disease prognosis and management
Valid and clinically useful instruments that measure patient symptoms and ■ quality of life may inform clinical practice
Emerging evidence for the pathogenesis and patterns of AF provides the ■ opportunity to revise existing AF classification schemes in addition to rhythm-based patterns, guidelines acknowledge that aF may be referred to as 'lone' if it occurs in young individuals in the absence of cardiopulmonary or other acute illness that may precipitate the arrhythmia. 12, 23 although the appropriateness of distinguishing lone aF as a distinct subset is debatable, we utilize this nomenclature to provide a succinct summary of published reports. individuals with lone aF may have all of the rhythm-based patterns defined within the current classification. secondary forms of aF, which are attributable to an acute and reversible underlying disorder (such as cardiac surgery or pericarditis), are considered separately in the existing guidelines. such forms of aF may resolve with proper treatment of the underlying disorder and recurrence is thought to be unlikely, unless it occurs independently of the treated disorder.
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Advantages of the pattern-based scheme the aCC, aHa, and esC endorsed the existing pattern-based classification scheme for aF in 2001. 24 standardization of nomenclature and definitions for classes of aF are major advantages of this scheme that led to its endorsement. Before this declaration, the labels used to describe aF were inconsistent and included additional terms such as 'intermittent' and 'chronic' . labels such as 'paroxysmal' , 'persistent' , and 'permanent' were used with different definitions. the endorsed system was adopted by the aCC and aHa committees on data standards for aF in 2004, 25 has become widely used in the clinical literature since its introduction, and has gradually led to the disuse of terms such as 'chronic' aF.
an important strength of the scheme is its simplicity. an additional strength of the current classification scheme is the fact that pattern-based classes correlate with the degree of atrial substrate impairment or remodel ing. this observation has led to the recommendation for various approaches to catheter ablation of aF that are based, in part, on aF pattern. 22 Generally, more extensive ablation beyond just isolation of the pulmonary veins is advocated for those with longstanding persistent aF. Pattern-based classes of aF also correlate with patient well-being, a primary determinant of medical therapy. 26 the distinction of secondary aF is another advantage of the scheme, as it connotes to clinicians that the diagnosis of aF in the setting of a reversible disorder does not carry the same risks of recurrence of aF or aF-related morbidity that are attributable to nonsecondary forms of the arrhythmia.
Challenges to the existing scheme
Challenges to the existing pattern-based classification scheme include several shortcomings as well as gaps in our knowledge about the nature of aF. 27-31 therefore, classification of the predominant aF pattern on the basis of clinical encounters and officebased electrocardiograms, as is typically done in both practice and research, may result in misclassification by substantially underestimating the actual burden of aF. accuracy is also threatened by the ambiguity that exists in differentiating between paroxysmal and persistent aF. Patients that are cardioverted within 1 week of initiation of an aF episode may be misclassified as having persistent aF when they otherwise would have converted spontaneously to sinus rhythm within that week, whereas those with persistent aF lasting longer than 1 week may have self-terminating episodes. similarly, the distinction between permanent and persistent aF may depend on a provider's preference to restore sinus rhythm or not, or on the aggressiveness with which they pursue restoration of sinus rhythm. therefore, classification of aF may be heterogeneous across providers or in different settings.
an additional prerequisite for the clinical utility of a classification scheme is that it is reproducible across providers and populations. we are not aware of any investiga tions that specifically address the intraobserver or interobserver variability and reliability of aF classification as outlined in existing guidelines, or the applicability of patterns in different populations.
longitudinal history of aF in several studies, attempts have been made to characterize the natural history of aF (table 1) .
23,32-45 Direct comparison of studies is challenging owing to differences in study design, follow-up, and definitions of aF categories. aF not only recurs, but progresses from par oxysmal and persistent to permanent aF in a considerable proportion of individuals. For example, the cumulative incidence of permanent aF after an initial diagnosis of either paroxysmal or persistent aF has been reported to be as high as 34% at 4 years of follow-up. 34, 36, 41, 42 among individuals with paroxysmal disease, the cumulative incidence of persistent disease was 20%, at 4 years after initial diagnosis 41 although, as paroxysmal and persistent aF can coexist, 'progression' might not be an appropriate term for comparing the frequencies of these patterns over time. in a study of individuals with paroxysmal aF and brady arrhythmias necessitating pacemaker implanta tion, the daily burden of aF did not increase, which demonstrates that aF patterns may be static in some individuals. 47 risk factors for progression of aF include advanced age, 34, 36, 38, 39, 44, 48 valvular heart disease, 36, 39, 42, 44 cardiomyopathy, heart failure, 36, 38, 39, 48 increased left atrial size or volume, 39, 40, 44, 49 and prior occurrence of stroke or systemic thromboembolism 45, 48 (Box 1). aF stability and recurrence seem to be mediated by both electrical 50,51 and structural 52 remodeling. such remodeling may manifest as calcium overload with a reduction in l-type calcium currents, 53 intracellular glycogen accumulation accompanied by sarcomere loss, 54 and a variety of characteristic proarrhythmic electrophysiological changes such as shortening of the atrial electrical refractory period. 50, 53 Hence the commonly cited adage, "atrial fibrillation begets atrial fibrillation. " 50 although aF progresses in a substantial number of individuals, it is unclear whether progression can be prevented, or even if a clinical imperative to prevent progression exists. areas of uncertainty include the exact incidence of progression, whether progression itself is associated with morbidity independent of other co morbid conditions, and whether an optimal time exists to target the prevention of aF progression. if aF progression is independently associated with morbidity, efforts to interrupt progression might be clinically relevant. Comparative studies in patients at high risk for progression that assess the efficacy of therapies for preventing aF progression, or that of intermediate outcomes such as atrial remodeling, might be worthwhile. observations from secondary prevention trials have demonstrated a reduction in recurrent aF burden with antiarrhythmic drugs, 55 statin therapy, 56 and pulmonary vein isolation, 38 ,57 which all may be of rele vance for preventing aF progression. some data suggest that inhibition of the renin-angiotensin-aldosterone axis is associated with a reduction in recurrent aF, 58 although a randomized controlled trial comparing valsartan with placebo found no difference in the time to recurrent aF. 59 we are not aware of any studies that tested the primary hypothesis that an intervention prevents aF progression. Future studies targeting risk factors for aF progression (Box 1) may be warranted.
the heterogeneous nature of recurrence and progression of aF poses a challenge to rhythm-based classification of this arrhythmia. the degree to which a pattern on one occasion is associated with the pattern on future occasions is variable and, therefore, to classify individuals followed over a period of time as only having paroxysmal, persistent, or permanent aF, as is commonly done in the research setting, becomes problematic.
relevance to prognosis an additional challenge to the existing pattern-based classification scheme is the lack of obvious relevance to clinical prognosis. Few studies have attempted to clarify whether current pattern-based classes of aF are associated with differences in aF-related morbidity or mortality. a notable limitation of comparing reported associations between patterns and prognosis, however, is the fact that many studies were published before standardiza tion of pattern definitions.
stroke is the best studied of the aF-related morbidities that have been assessed according to pattern-based classes of aF. stroke occurs approximately three to five times more often in individuals with aF than in those without. 60, 61 risk stratification schemes that help identify individuals with aF who are at increased risk of stroke have evolved, but none rely on the distinction between rhythm-based classes of aF. 62 indeed, most reports, 35, [63] [64] [65] [66] [67] [68] [69] [70] with a few exceptions, 45, 71 suggest that stroke risk does not differ according to aF pattern. in 1994, a pooled analysis including 3,706 individuals from five randomized controlled trials comparing either warfarin or aspirin with placebo for the prevention of stroke in individuals with aF demonstrated that stroke risk was independent of aF pattern. 70 although some data suggest that the temporal burden of aF may help discriminate individuals at risk of stroke, 72, 73 existing pattern-based aF classification schemes have not proven useful for the prediction of stroke. rEViEwS Heart failure is another major aF-related morbidity. 74 However, little research has been done to assess the relation ship between aF classification schemes and heart-failure outcomes. Data from the euro Heart survey, a prospective cohort study of 4,192 indivi duals with prevalent aF at the time of enrollment who were followed for 1 year, demonstrated similar rates of newonset heart failure in individuals with paroxysmal, persistent, and permanent aF, although the rate of hospitalization for existing heart failure was highest for those with perma nent aF. 39 several studies have examined the association between aF pattern and mortality. 39, 41, 42, 75 in general, unadjusted analyses indicate a greater mortality risk among those with permanent aF than among those with other patterns of aF, although differences were either attenuated or absent after adjustment for multiple potentially confounding factors. some, 41, 75 but not all, 42 studies have reported lower mortality among those with persistent aF than among those with paroxysmal or perma nent aF after adjustment for potential confounding factors. whether the increased risk of mortality observed in individuals with paroxysmal aF relative to those with persistent aF is explained by residual confounding by variables that were not accounted for in the analyses, misclassification of aF pattern, or other forms of bias remains unclear.
aF-related morbidity has also been assessed specifically in individuals with lone aF.
23,33,76 among 97 patients with lone aF identified at the mayo Clinic, rochester, mn, usa, the probability of survival following diagnosis of aF was 94% after 15 years, and did not differ from that of the general population. 23 survival was similar among those with initial, paroxysmal, and what was referred to as 'chronic' aF. rates of stroke were low (incidence 0.35 per 100 person-years), and did not differ between aF patterns. in a separate analysis of 157 indivi duals from italy, neither survival nor rates of thromboembolism differed between those with par oxysmal and chronic lone aF. 33 relevance to quality of life the clinical relevance of the existing pattern-based classifica tion scheme is further challenged by gaps in knowledge about the relationship between aF patterns and quality of life, which is a major driver of medical therapies in aF. the impairment in quality of life among some patients with aF has been increasingly recognized.
77-80 the importance of patient well-being, as it relates to aF, is underscored by the attention that this outcome has received in clinical trials of therapeutic interventions, which generally report improved quality of life achieved with a broad array of interventions. 78 although improvements in quality of life may differ with specific therapies, 20,21 management decisions are heavily influenced by patient symptoms. 12 numerous instruments have been implemented in the research setting to assess quality of life or symptoms, although few have been designed specifically for the assessment of patients with aF.
20,21,81,82 the reproduci bility of such instruments within each patient, and their validity in diverse races and/or ethnicities and across clinical samples or cohorts, has not been consistently examined. in addition, little is known about quality of life as it relates to the long-term course of aF, or whether patient wellbeing differs according to rhythm-based patterns or frequency of aF episodes. 78 moreover, the extent to which current instruments distinguish between a reduction in symptoms and improvement in quality of life is unclear. Distinguishing between symptom burden and quality of life may have important implications for measuring the effectiveness of therapies, particularly since many patients may have nonspecific symptoms or have asymptomatic episodes of aF.
one example of aF-related symptoms being related to rhythm-based patterns and quality of life is the Canadian Cardiovascular society severity of atrial Fibrillation (CCs-saF) scale, which was modeled after the CCs angina and nYHa heart failure classifications. 82 the CCs-saF is a 0-4 scale that characterizes patient symptoms, the association of symptoms with aF, and the functional consequences of these symptoms. in a validation study, CCs-saF class differed significantly according to the pattern of aF and quality of life.
26 only 26% of patients with paroxysmal aF were categorized as class 0 (asymptomatic) for aF, compared with 74% of patients with persistent or permanent aF when pooled together. after multivariable adjustment, both aF pattern and CCs-saF class were significantly associated with patient quality of life. in each CCs-saF class, patients with persis tent or permanent aF scored lower on measures of quality of life than those with paroxysmal aF.
evaluation of the clinical utility of simple schemes that assess quality of life is warranted. assessment of novel schemes should focus on determining whether instruments help to identify indications for therapy and predict therapeutic response, morbidity, or prognosis. Despite the widespread use of symptom scores and quality-of-life measures in clinical trials of aF, nonuniformity across trials is common, making standardized cross-trial comparisons of the accuracy and predictive value of these measures difficult. Furthermore, a pressing need exists for a simple and practical disease-specific symptom and quality-of-life scale that can be used in routine clinical practice. although provider-based assessments, such as the CCs-saF, may ultimately fill this need, a scale based on objective patient-derived data could also be useful. such a scale would ideally capture and quantify a combination of aF-related symptoms, quality of life, functional status, and aF burden, which together may explain a substantial proportion of variance in patient well-being. instruments of this type are expected to emerge and evolve in the near future. a consensus among professional groups and specialty organizations will be required to achieve adoption and widespread use of a standardized and validated symptom scale in clinical practice.
relevance to clinical management an additional challenge to the existing aF classification scheme is that clinical management recommendations rEViEwS for the treatment of aF generally do not depend on rhythm-based patterns of disease. indeed, only the decision to restore sinus rhythm clearly depends on the pattern of aF. 12, 22 However, expert opinion indicates that individuals with persistent aF may require more extensive tissue ablation than individuals with paroxysmal aF when undergoing catheter ablation, presumably as a result of more advanced atrial remodeling.
22 as such, rhythm-based patterns may be a surrogate for the degree of atrial substrate impairment or remodeling in patients with aF. the designation 'longstanding persistent aF' seems to be biologically and clinically arbitrary, and may not distinguish a precise threshold after which ablation success rates decline significantly and the disease is thus classified as permanent.
nonetheless, evidence that rhythm-based patterns are associated with varying rates of success after pulmonary vein isolation for aF was demonstrated in a report of 1,104 prospectively enrolled patients with paroxysmal, persistent, or longstanding persistent disease referred for ablation. 83 in addition to targeting aF triggers, the investigators performed left atrial ablation in those with nonparoxysmal aF. the rates of freedom from recurrent atrial tachyarrhythmia after a single ablation procedure over follow-up periods up to 7 years were nearly identical among patients with either paroxysmal or persis tent disease (78% versus 76%), though they were substantially lower for those with longstanding persistent disease (61%). Cautious interpretation of these findings is warranted, as success rates may depend on the mode of surveillance following ablation, particularly when surveillance is conditional on the presence of symptoms. 84 the value of aF patterns for predicting long-term success with other forms of rhythm-control therapy, such as electrical cardioversion, is not explicit ly known. However, cardioversion success seems to be more durable in patients when performed in the initial 3 months following aF onset than when performed beyond 1 year following the first detected episode. 85 as rhythm-based patterns alone rarely inform clinical management decisions, they are most applicable when used in conjunction with other metrics. For example, aF patterns may help guide general catheter ablation approaches in a given individual, once a symptom or quality-of-life assessment indicates that ablation is appropriate.
relevance to etiology and mechanisms of aF as discussed, substantial heterogeneity in aF patterns exists between and within individuals. some heterogeneity may be accounted for by external factors, such as provider preference to restore sinus rhythm, development of comorbid conditions, or environmental factors that promote recurrence and progression. a current gap in knowledge exists as to whether factors intrinsic to a partic ular individual promote specific aF patterns. in other words, are aF patterns heritable? Do certain genetic variants or patient-specific processes increase the propensity to develop permanent aF, whereas others manifest exclusively as paroxysmal aF? to what degree do potential intrinsic factors act jointly with environ mental factors to affect aF patterns? the recognition that pathophysiological processes culminating in aF may differ between individuals, 54, 86 paired with knowledge that specific genetic mutations are associ ated with distinct electrophysiological mechanisms that lead to aF, 87, 88 raises the possibility that individuals may have an intrinsic propensity to develop a particular aF pattern. although investigators have sought to determine whether features measured by medical history, 89 physical examination, 90 or molecular, 91 circulating biochemical, [92] [93] [94] [95] [96] and/or electrophysiological metrics 90, [97] [98] [99] distinguish between pattern-based classes or mechanisms of aF, results have been mixed. most studies are single-center and cross-sectional, and have not been replicated. therefore, observed associations between the studied variables and aF patterns may merely serve as markers of the progression of aF, and may not signify distinct aF subtypes. Furthermore, most study samples are comprised of patients of european ancestry, which limits the ability to generalize findings to individuals of other races or ethnicities. the relationship between patterns and either aF etiology or mechanisms is poorly 
Future directions
areas of research an ideal clinical classification system is one that stratifies prognosis and informs patient management. Currently available data do not consistently demonstrate associations between existing pattern-based classes of aF and either clinical outcomes or indicated therapies. Gaps in knowledge exist, creating opportunities for future research with the aim of enhancing both our under standing of aF and the management of patients (table 2) . the identification of biological mechanisms through which genetic variation at common susceptibility loci mediates aF [100] [101] [102] will improve our understanding of the disease, and has the potential to explain some of the variability in its patterns and natural history. Given that the majority of the epidemiological and pathophysiological aF data are derived from the study of indivi duals of european ancestry, 103 the longitudinal course, character istics of recurrence, and progression of aF in individuals of other racial and ethnic groups warrant further investiga tion. other promising areas for future research include determining whether biological subtypes of disease predispose to specific aF patterns, and testing whether patterns associate with clinically rele vant outcomes or indicate the appropriateness of different therapies.
the increasing availability of continuous ambulatory electrocardiographic monitoring may facilitate efforts to more precisely define pattern-based classes of aF. electrophysiological measurements, coupled with genetic, imaging, and biomarker data, may identify features that correlate with the tendency for aF to selfterminate, recur, or progress, and replace arbitrary distinctions between aF classes based on time or duration of rhythm.
unbiased approaches aimed at organizing or clustering aF into different categories on the basis of features such as clinical symptoms, genetic variation, biomarker patterns, imaging characteristics, electro physiological parameters, and clinical outcomes may help better explain the biological basis of aF and identify distinct aF subtypes. such insights might facilitate the discovery of therapeutic interventions that reduce morbidity attributable to aF.
Unifying disparate elements as clinical management is often dependent on disparate elements, the comprehensive capture of all clinically rele vant aspects of aF by any single scale may not be possible. However, stroke risk, patient symptoms or well-being, and the degree of atrial substrate remodeling all exist on continuums and factor prominently in the management of patients with aF ( Figure 2 ). with the exception of stroke, the severity of symptoms or degree of atrial substrate impairment that merit specific clinical interventions are not clear.
adoption of an approach that considers each of three relevant 's's-stroke risk, symptoms, and substrate impairment-might allow for standardization and, hence, convenient comparison of patients in both the clinical and research arenas. assessment of severity of each of the elements in the scheme could involve either established or new metrics, although acceptance of common standards by an expert consensus panel would be required in order to compare patients. stroke risk stratification, for example, could be adopted by using any of several existing schemes. 12 Perhaps an even more parsimonious scale than the CCs-saF could be used to effectively stratify individuals with aF into meaningful prognostic and treatment classes on the basis of symptoms. symptom assessment might follow the model of the nYHa classification scheme for heart failure. the nYHa scheme is simple, reproducible, and informs treatments and outcomes. substrate impairment could be defined using the current pattern-based designation for aF, given its widespread acceptance. a scheme that combines elements of stroke risk, symptoms, and substrate impairment has some limitations; for example, the scheme would not capture aF 104 existing symptom scales might be too onerous to be clinically adopted, and pattern-based designation as a surrogate for substrate impairment is subject to ambiguity, arbitrary temporal thresholds, and misclassification.
any future classification instrument must be evaluated for reproducibility and broad applicability. the prognostic value and clinical utility of new classification instruments should be established by their ability to discriminate between individuals, adequately calibrate observed risk, and improve classification of indivi duals into accurate categories of risk compared with preexisting classification schemes. moreover, the validity of any instrument should be demonstrated in both sexes, different age strata, and across races and/or ethnicities.
Conclusions
Pattern-based classification schemes for aF have standardized definitions of aF patterns, are parsimonious, and are widely accepted. Yet the validity, reliability, and clinical utility of these patterns are largely untested. moreover, a large proportion of the variability in the natural history of aF is unexplained, and whether distinct patterns of aF can be predicted or prevented remains unclear. whether biological subtypes of aF predispose to existing pattern-based classes is also unknown. these gaps in knowledge, in conjunction with advances in our understanding of aF, present unique opportunities to re-examine the classification of aF.
Review criteria
We searched PubMed for full-text articles published in the English language from 1948 through December 2009 using the search term "atrial fibrillation" in combination with "classification", "type", "subtype", "pattern", "rhythm", "natural history", "etiology", "symptoms", or "quality of life" for the title or abstract of the article. We screened these titles and abstracts to select articles for full-text review. We reviewed the reference lists of retrieved articles to identify any additional relevant references for inclusion. We also searched clinical practice guidelines and expert consensus documents from major cardiovascular societies. Case reports and abstracts were excluded. 
